ABSTRACT Reproductive isolation between Triatoma mexicana (Herrich-Scaeffer) and the six species of the Phyllosoma complex, belonging to the genus Meccus, was examined by analyzing the fertility of experimental hybrids. The percentage of couples with offspring was highest in the set of crosses between Meccus phyllosomus (Burmeister) and T. mexicana, and lowest in those between Meccus pallidipennis (Stål) and Meccus bassolsae (Alejandre-Aguilar, Nogueda-Torres, Corté s-Jimé -nez, Jurberg, Galvão, and Carcavallo) with respect to T. mexicana. Crosses between Meccus mazzottii (Usinger), Meccus picturatus (Usinger), and Meccus longipennis (Usinger) and T. mexicana had scarce offspring, whereas offspring from crosses between M. phyllosomus and T. mexicana were abundant. However, all F 1 nymphs died in different instars before reaching sexual maturity. The biological evidence in this study suggests that different degrees of reproductive isolation exist between T. mexicana and the different species of Meccus. Our data also support the current status of T. mexicana as a separate species.
At least 30 species of the subfamily Triatominae (Hemiptera: Reduviidae) have been described in Mexico. Nine of them, including almost all species of the Phyllosoma complex as well as Triatoma mexicana (Herrich-Scaeffer) , are considered among the most epidemiologically important species for the transmission of Trypanosoma cruzi to human populations, mainly because of their wide distribution and high entomological indices (Cruz-Reyes and Pickering-Ló pez 2006). T. mexicana has recently been included in the Phyllosoma complex because some molecular evidence has shown it to be phylogenetically close to the other species of that complex (Bargues et al. 2008 , Martṍnez et al. 2010 , traditionally composed of the six species of the recently revalidated (Carcavallo et al. 2000 , Bargues et al. 2008 genus Meccus: M. pallidipennis (Stål), M. bassolsae (Alejandre-Aguilar, Nogueda-Torres, Cortés-Jiménez, Jurberg, Galvão, and Carcavallo), M. mazzottii (Usinger), M. picturatus (Usinger), M. longipennis (Usinger), and M. phyllosomus (Burmeister). In light of molecular and biological evidence, it has recently been proposed to change some (Marcilla et al. 2001; Martṍnez-Ibarra et al. 2008b , 2011 Martṍnez et al. 2010 ) or all (Bargues et al. 2008 ) of these species to subspecies of M. phyllosomus. Other molecular and biological studies support the consideration of these groups as full species (Sainz et al. 2004; Pfeiler et al. 2006; Martṍnez-Ibarra et al. 2008b , 2011 .
Therefore, within the framework of research on the Phyllosoma complex in Mexico, the six species of Meccus were crossed with T. mexicana with the aim to learn more about reproductive isolation between those species and to contribute to resolving the status of T. mexicana with respect to the Phyllosoma complex.
Materials and Methods
The triatomines used in this study were from colonies established from Þeld materials. Four colonies (M. pallidipennis, M. picturatus, M. mazzotti, and M. bassolsae) were described in a previous work (Martṍnez-Ibarra et al. 2008b) . The colonies of the remaining three species (M. longipennis, M. phyllosomus, and T. mexicana) were established with specimens collected from the following localities: Salamanca, Guanajuato (20Њ46ЈN, 101Њ15ЈW), Tehuantepec, Oaxaca (16Њ28ЈN, 95Њ19ЈW), and Tierra Blanca, Guanajuato (21Њ06ЈN, 100Њ09ЈW), respectively. 1 Á rea de Entomologṍa Mé dica, Centro Universitario del Sur, Universidad de Guadalajara, 49000 Ciudad Guzmán, Jalisco, Mé xico.
2 Corresponding author: Á rea de Entomologṍa Mé dica, Centro Universitario del Sur, Universidad de Guadalajara, 49000 Ciudad Guzmán, Jalisco, Mé xico (e-mail: aibarra@cusur.udg.mx).
3 Departamento de Desarrollo Regional, Centro Universitario del Sur, Universidad de Guadalajara, 49000 Ciudad Guzmán, Jalisco, Mé xico. Field-collected specimens were identiÞed using keys of Lent and Wygodzinsky (1979) .
Crosses between T. mexicana and the six members of the Phyllosoma complex were performed under laboratory conditions according to the previous published methods (Martṍnez-Ibarra et al. 2008b , 2011 . Ten couples from each set were individually placed in plastic jars (5 cm ϫ 10 cm) for 3 mo, and oviposited eggs were collected, counted, and incubated. The developmental cycle of each parental lineage involved in the study was used as a control; most of these data have been published previously (Martṍnez-Ibarra and Katthain-Duchateau 1999; Martṍnez-Ibarra et al. 2003a , 2008a . Specimens were incubated at 27 Ϯ 1ЊC and 75 Ϯ 5% RH, and were fed weekly on New Zealand rabbits.
To record mating status, all crosses were checked daily for spermatophore eliminations and copulation events. To check egg fertility, eggs from each cross were collected for 90 d and incubated under previously described laboratory conditions. For each of the 10 crosses of each set, the Þrst-instar nymphs were placed in plastic jars (10 per jar) as soon as they hatched. These specimens were fed on rabbit blood and reared. In those cases in which crosses were unsuccessful, males were coincubated with a virgin female of their parental lineage, whereas females were coincubated with a parental male. The fertility of all studied adults was conÞrmed when the females oviposited numerous fertile eggs, resulting in Þrst-instar nymphs.
Results and Discussion
The rate of couples with offspring was Ͻ30% in most parental crosses; these low rates were independent of the way of the cross (Table 1 ) and the geographic distance between the areas where specimens were collected.
Among the crosses between M. pallidipennis and T. mexicana, or between M. bassolsae and T. mexicana, there were no recorded copulative events and no spermatophores recovered. By contrast, even when numerous copulative events were observed and many spermatophores recovered, the number of Þrst-instar nymphs obtained from crosses with offspring was mostly low (Table 1) . Finally, seven crosses between M. phyllosomus and T. mexicana had a high number of Þrst-instar nymphs. In four crosses, Ͼ50 Þrst-instar nymphs were obtained (mean: 64.5 Ϯ 17.3), with numbers even reaching 83 and 92 specimens in two crosses. However, all Þrst-instar nymphs of each cross between these two species presented some teratological abnormalities, such as curved bodies, leg hypotrophy, and rostrum hypotrophy. The latter prevented nymphs from feeding, and the nymphs died during the Þrst instar as a result of starvation.
Reproductive isolation was present among T. mexicana with respect to all the species of Meccus in this study. In the studied crosses, some different isolation mechanisms seem to be responsible. When T. mexicana was crossed with M. pallidipennis or M. bassolsae, an apparent prezygotic isolation mechanism acted because copulative events were not observed. The remaining four sets of crosses involving T. mexicana seemed to be under the effect of a postzygotic mechanism, involving speciÞcally an inviability of hybrids (Curtis and Barnes 2001) , because these hybrids died before reaching sexual maturity. Taking these results into account, it can be concluded that T. mexicana is more distantly related to M. pallidipennis and M. bassolsae than it is to M. longipennis, M. mazzottii, M. picturatus, and M. phyllosomus. A similar phenomenon, in the presence of different degrees of reproductive isolation between the species of the Phyllosoma complex, was recorded when the six species of Meccus were compared (Martṍnez-Ibarra et al. 2008b , 2011 . Dobzhansky (1937) proposed the species concept as "a species is a group of fully fertile individuals, reproductively isolated from other similar groups due to their physiological features (producing parental incompatibility, hybrid sterility, or both)." Similarly, the biological species concept states that "a species is a group of interbreeding natural populations that is reproductively isolated from other such groups" (Mayr and Ashlock 1991) . Taking these concepts into account, the biological evidence in this study supports the current status of T. mexicana as a separate species. 
